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Generator Ramp Minimum  Generation

i Ramp up Min down Min up L. Cost curve segment 1
fixed costs (MW/h) down . - output in time coefficient ($/MW)
(S) (MW/h) (MW) period 0
454.572 90 100 1 2 8 20 28.967
454.562 90 100 1 2 8 20 28.957
263.419 120 120 2 3 40 70 18.423
263.429 120 120 2 3 40 0 18.433
454.552 90 100 1 2 8 0 28.947
454.542 90 100 1 2 8 0 28.937
263.409 120 120 2 3 40 0 18.413
263.399 120 120 2 3 40 0 18.403
306.613 420 420 2 4 40 100 17.5904
306.623 420 420 2 4 40 90 17.6004
306.603 420 420 2 4 40 80 17.5804
482.862 310 310 3 4 104 177 17.1925
482.872 310 310 3 4 104 155 17.2025
482.882 310 310 3 4 104 0 17.2125
365.46 60 70 1 2 5.4 12 29.453
365.47 60 70 1 2 5.4 12 29.463
365.48 60 70 1 2 5.4 12 29.473
365.49 60 70 1 2 5.4 0 29.483
365.475 60 70 1 2 5.4 0 29.465
415.541 70 80 16 24 54.24 134 23.8096
415.551 70 80 16 24 54.24 123 23.8196
188.3079 280 280 24 168 100 0 6.960789
188.3179 280 280 24 168 100 377 6.970789
626.106 120 120 1 2 26 47 28.313
626.116 120 120 1 2 26 48 28.323
626.096 120 120 1 2 26 0 28.303
626.126 120 120 1 2 26 0 28.333
626.086 120 120 1 2 26 50 28.293
626.1065 120 120 1 2 26 50 28.3135
415.531 70 80 16 24 54.24 150 23.7996
415.561 70 80 16 24 54.24 0 23.8296
303.784 140 140 5 8 140 0 26.2131
454.577 90 100 1 2 8 20 29.067
454.567 90 100 1 2 8 20 29.057
263.417 120 120 2 3 40 70 18.523
263.427 120 120 2 3 40 0 18.533
454.557 90 100 1 2 8 0 29.047
454.547 90 100 1 2 8 0 29.037
263.407 120 120 2 3 40 0 18.513
263.397 120 120 2 3 40 0 18.503
306.617 420 420 2 4 40 100 17.6904
306.627 420 420 2 4 40 90 17.7004
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Capacity of segment 1 Capacity of Capacity of

Cost curve segment 2 Cost curve segment 3 of the cost curve segment 2 of the segment 3 of the
coefficient (S/MW)  coefficient (S/MW) 8 B

(MW) cost curve (MW)  cost curve (MW)
29.243 29.703 6.67 6.67 6.67
29.233 29.693 6.67 6.67 6.67
19.228 20.102 25.33 25.33 25.33
19.238 20.112 25.33 25.33 25.33
29.223 29.683 6.67 6.67 6.67
29.213 29.673 6.67 6.67 6.67
19.218 20.092 25.33 25.33 25.33
19.208 20.082 25.33 25.33 25.33
18.2804 18.9658 33.33 33.33 33.33
18.2904 18.9758 33.33 33.33 33.33
18.2704 18.9558 33.33 33.33 33.33
17.7077 18.2252 65.67 65.67 65.67
17.7177 18.2352 65.67 65.67 65.67
17.7277 18.2452 65.67 65.67 65.67
30.12 30.856 4.00 4.00 4.00
30.13 30.866 4.00 4.00 4.00
30.14 30.876 4.00 4.00 4.00
30.15 30.886 4.00 4.00 4.00
30.135 30.865 4.00 4.00 4.00
24.5249 25.2402 51.67 51.67 51.67
24.5349 25.2502 51.67 51.67 51.67
7.229889 7.498989 133.33 133.33 133.33
7.239889 7.508989 133.33 133.33 133.33
29.256 30.498 16.67 16.67 16.67
29.266 30.508 16.67 16.67 16.67
29.246 30.488 16.67 16.67 16.67
29.276 30.518 16.67 16.67 16.67
29.236 30.478 16.67 16.67 16.67
29.2565 30.4985 16.67 16.67 16.67
24,5149 25.2302 51.67 51.67 51.67
24.5449 25.2602 51.67 51.67 51.67
26.7076 27.1998 116.67 116.67 116.67
29.343 29.803 6.67 6.67 6.67
29.333 29.793 6.67 6.67 6.67
19.328 20.202 25.33 25.33 25.33
19.338 20.212 25.33 25.33 25.33
29.323 29.783 6.67 6.67 6.67
29.313 29.773 6.67 6.67 6.67
19.318 20.192 25.33 25.33 25.33
19.308 20.182 25.33 25.33 25.33
18.3804 19.0658 33.33 33.33 33.33

18.3904 19.0758 33.33 33.33 33.33



18.3704 19.0558 33.33 33.33 33.33

17.8077 18.3252 65.67 65.67 65.67
17.8177 18.3352 65.67 65.67 65.67
17.8277 18.3452 65.67 65.67 65.67
30.22 30.956 4.00 4.00 4.00
30.23 30.966 4.00 4.00 4.00
30.24 30.976 4.00 4.00 4.00
30.25 30.986 4.00 4.00 4.00
30.235 30.965 4.00 4.00 4.00
24.6249 25.3402 51.67 51.67 51.67
24.6349 25.3502 51.67 51.67 51.67
7.329889 7.598989 133.33 133.33 133.33
7.339889 7.608989 133.33 133.33 133.33
29.356 30.598 16.67 16.67 16.67
29.366 30.608 16.67 16.67 16.67
29.346 30.588 16.67 16.67 16.67
29.376 30.618 16.67 16.67 16.67
29.336 30.578 16.67 16.67 16.67
29.3565 30.5985 16.67 16.67 16.67
24.6149 25.3302 51.67 51.67 51.67
24.6449 25.3602 51.67 51.67 51.67
26.8076 27.2998 116.67 116.67 116.67
29.443 29.903 6.67 6.67 6.67
29.433 29.893 6.67 6.67 6.67
19.428 20.302 25.33 25.33 25.33
19.438 20.312 25.33 25.33 25.33
29.423 29.883 6.67 6.67 6.67
29.413 29.873 6.67 6.67 6.67
19.418 20.292 25.33 25.33 25.33
19.408 20.282 25.33 25.33 25.33
18.4804 19.1658 33.33 33.33 33.33
18.4904 19.1758 33.33 33.33 33.33
18.4704 19.1558 33.33 33.33 33.33
17.9077 18.4252 65.67 65.67 65.67
17.9177 18.4352 65.67 65.67 65.67
17.9277 18.4452 65.67 65.67 65.67
30.32 31.056 4.00 4.00 4.00
30.33 31.066 4.00 4.00 4.00
30.34 31.076 4.00 4.00 4.00
30.35 31.086 4.00 4.00 4.00
30.335 31.065 4.00 4.00 4.00
24.7249 25.4402 51.67 51.67 51.67
24.7349 25.4502 51.67 51.67 51.67
7.429889 7.698989 133.33 133.33 133.33
7.439889 7.708989 133.33 133.33 133.33
29.456 30.698 16.67 16.67 16.67

29.466 30.708 16.67 16.67 16.67
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Coststep 1 of Coststep2of Coststep3of Coststep4of Coststep5of Coststep 6 of
start-up cost start-up cost start-up cost start-up cost start-up cost start-up cost

curve (S) curve (S) curve (S) curve (S) curve (S) curve (S)
25.00 28.00 31.00 34.00 37.00 40.00
25.00 28.00 31.00 34.00 37.00 40.00
44.00 50.86 57.71 64.57 71.43 78.29
44.00 50.86 57.71 64.57 71.43 78.29
25.00 28.00 31.00 34.00 37.00 40.00
25.00 28.00 31.00 34.00 37.00 40.00
44.00 50.86 57.71 64.57 71.43 78.29
44.00 50.86 57.71 64.57 71.43 78.29
60.00 68.57 77.14 85.71 94.29 102.86
60.00 68.57 77.14 85.71 94.29 102.86
60.00 68.57 77.14 85.71 94.29 102.86

110.00 127.14 144.29 161.43 178.57 195.71
110.00 127.14 144.29 161.43 178.57 195.71
110.00 127.14 144.29 161.43 178.57 195.71
20.00 22.86 25.71 28.57 31.43 34.29
20.00 22.86 25.71 28.57 31.43 34.29
20.00 22.86 25.71 28.57 31.43 34.29
20.00 22.86 25.71 28.57 31.43 34.29
20.00 22.86 25.71 28.57 31.43 34.29
562.00 775.71 989.43 1203.14 1416.86 1630.57
562.00 775.71 989.43 1203.14 1416.86 1630.57
35000.00 35714.29 36428.57 37142.86 37857.14 38571.43
35000.00 35714.29 36428.57 37142.86 37857.14 38571.43
30.00 34.29 38.57 42.86 47.14 51.43
30.00 34.29 38.57 42.86 47.14 51.43
30.00 34.29 38.57 42.86 47.14 51.43
30.00 34.29 38.57 42.86 47.14 51.43
30.00 34.29 38.57 42.86 47.14 51.43
30.00 34.29 38.57 42.86 47.14 51.43
562.00 775.71 989.43 1203.14 1416.86 1630.57
562.00 775.71 989.43 1203.14 1416.86 1630.57
5170.00 6154.86 7139.71 8124.57 9109.43 10094.29
25.00 28.00 31.00 34.00 37.00 40.00
25.00 28.00 31.00 34.00 37.00 40.00
44.00 50.86 57.71 64.57 71.43 78.29
44.00 50.86 57.71 64.57 71.43 78.29
25.00 28.00 31.00 34.00 37.00 40.00
25.00 28.00 31.00 34.00 37.00 40.00
44.00 50.86 57.71 64.57 71.43 78.29
44.00 50.86 57.71 64.57 71.43 78.29
60.00 68.57 77.14 85.71 94.29 102.86

60.00 68.57 77.14 85.71 94.29 102.86



60.00 68.57 77.14 85.71 94.29 102.86

110.00 127.14 144.29 161.43 178.57 195.71
110.00 127.14 144.29 161.43 178.57 195.71
110.00 127.14 144.29 161.43 178.57 195.71
20.00 22.86 25.71 28.57 31.43 34.29
20.00 22.86 25.71 28.57 31.43 34.29
20.00 22.86 25.71 28.57 31.43 34.29
20.00 22.86 25.71 28.57 31.43 34.29
20.00 22.86 25.71 28.57 31.43 34.29
562.00 775.71 989.43 1203.14 1416.86 1630.57
562.00 775.71 989.43 1203.14 1416.86 1630.57
35000.00 35714.29 36428.57 37142.86 37857.14 38571.43
35000.00 35714.29 36428.57 37142.86 37857.14 38571.43
30.00 34.29 38.57 42.86 47.14 51.43
30.00 34.29 38.57 42.86 47.14 51.43
30.00 34.29 38.57 42.86 47.14 51.43
30.00 34.29 38.57 42.86 47.14 51.43
30.00 34.29 38.57 42.86 47.14 51.43
30.00 34.29 38.57 42.86 47.14 51.43
562.00 775.71 989.43 1203.14 1416.86 1630.57
562.00 775.71 989.43 1203.14 1416.86 1630.57
5170.00 6154.86 7139.71 8124.57 9109.43 10094.29
25.00 28.00 31.00 34.00 37.00 40.00
25.00 28.00 31.00 34.00 37.00 40.00
44.00 50.86 57.71 64.57 71.43 78.29
44.00 50.86 57.71 64.57 71.43 78.29
25.00 28.00 31.00 34.00 37.00 40.00
25.00 28.00 31.00 34.00 37.00 40.00
44.00 50.86 57.71 64.57 71.43 78.29
44.00 50.86 57.71 64.57 71.43 78.29
60.00 68.57 77.14 85.71 94.29 102.86
60.00 68.57 77.14 85.71 94.29 102.86
60.00 68.57 77.14 85.71 94.29 102.86
110.00 127.14 144.29 161.43 178.57 195.71
110.00 127.14 144.29 161.43 178.57 195.71
110.00 127.14 144.29 161.43 178.57 195.71
20.00 22.86 25.71 28.57 31.43 34.29
20.00 22.86 25.71 28.57 31.43 34.29
20.00 22.86 25.71 28.57 31.43 34.29
20.00 22.86 25.71 28.57 31.43 34.29
20.00 22.86 25.71 28.57 31.43 34.29
562.00 775.71 989.43 1203.14 1416.86 1630.57
562.00 775.71 989.43 1203.14 1416.86 1630.57
35000.00 35714.29 36428.57 37142.86 37857.14 38571.43
35000.00 35714.29 36428.57 37142.86 37857.14 38571.43
30.00 34.29 38.57 42.86 47.14 51.43

30.00 34.29 38.57 42.86 47.14 51.43



30.00 34.29 38.57 42.86 47.14 51.43

30.00 34.29 38.57 42.86 47.14 51.43
30.00 34.29 38.57 42.86 47.14 51.43
30.00 34.29 38.57 42.86 47.14 51.43
562.00 775.71 989.43 1203.14 1416.86 1630.57
562.00 775.71 989.43 1203.14 1416.86 1630.57

5170.00 6154.86 7139.71 8124.57 9109.43 10094.29



Cost step 7 of
start-up cost
curve (S)

43.00
43.00
85.14
85.14
43.00
43.00
85.14
85.14
111.43
111.43
111.43
212.86
212.86
212.86
37.14
37.14
37.14
37.14
37.14
1844.29
1844.29
39285.71
39285.71
55.71
55.71
55.71
55.71
55.71
55.71
1844.29
1844.29
11079.14
43.00
43.00
85.14
85.14
43.00
43.00
85.14
85.14
111.43
111.43

Cost step 8 of
start-up cost
curve (S)

46.00
46.00
92.00
92.00
46.00
46.00
92.00
92.00
120.00
120.00
120.00
230.00
230.00
230.00
40.00
40.00
40.00
40.00
40.00
2058.00
2058.00
40000.00
40000.00
60.00
60.00
60.00
60.00
60.00
60.00
2058.00
2058.00
12064.00
46.00
46.00
92.00
92.00
46.00
46.00
92.00
92.00
120.00
120.00

Time step 1 of

start-up cost
curve (h)

R R R R R R R R RRRRRRRRRRPRRRRRRRPRRRRRRRRRRRRRRRRR R

Time step 2 of

start-up cost
curve (h)

N NN NN NNNNNNNMNNNNNNMNMNNNNNNMNNMNNNMNNNNNNNNNNNNNNNNNMNNNNNNNNNNNNNNDNDNDN

Time step 3 of

start-up cost
curve (h)

W W W W W W W W WWWWWWWWWWWWWWWWWWWWWWWWWWWwWwWwWwwWwwWwwwww

Time step 4 of

start-up cost
curve (h)

AP prprPrbrpPArArPAEAEPARAEAPAAEAEAEAEAEAEAEAEAEAPAEAEAAEAEAEAEAAEAEAEAEAEAEAEEAEPEAB



111.43
212.86
212.86
212.86
37.14
37.14
37.14
37.14
37.14
1844.29
1844.29
39285.71
39285.71
55.71
55.71
55.71
55.71
55.71
55.71
1844.29
1844.29
11079.14
43.00
43.00
85.14
85.14
43.00
43.00
85.14
85.14
111.43
111.43
111.43
212.86
212.86
212.86
37.14
37.14
37.14
37.14
37.14
1844.29
1844.29
39285.71
39285.71
55.71
55.71

120.00
230.00
230.00
230.00
40.00
40.00
40.00
40.00
40.00
2058.00
2058.00
40000.00
40000.00
60.00
60.00
60.00
60.00
60.00
60.00
2058.00
2058.00
12064.00
46.00
46.00
92.00
92.00
46.00
46.00
92.00
92.00
120.00
120.00
120.00
230.00
230.00
230.00
40.00
40.00
40.00
40.00
40.00
2058.00
2058.00
40000.00
40000.00
60.00
60.00

R R R R R R R RRPRRRRARRRRBPRRRRRRRPRRRRRRRPRRRRRRRRRRRRRRRRRBR R

N NN N NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNDNDNNDNNNNNNDNDNNDDNDN

W W W W W WwWwwWwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwww

AP PP PAAPEAPAAEAEPAAEAEEAAAEAAAEAEAAAAAEAEAAEAAEAEAAEAEAEAEAAEAEAAEAEAEAEEAEPEAbB



55.71
55.71
55.71
55.71
1844.29
1844.29
11079.14

60.00
60.00
60.00
60.00
2058.00
2058.00
12064.00

R R R R R R R

N NN NNNN

w w w w w ww

B L L



Time step 6 of Time step 7 of Time step 8 of

Time step 5 of

start-up cost start-up cost start-up cost

start-up cost

curve (h) curve (h) curve (h)

curve (h)









